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Figure 5.16: Simulations with �∗ = 10−2, PW = 100-240 W, m˙ = 50-120 mg/s
(ﬁxed Pw/m˙ = 2 W/(mg s
−1)); (a) non equilibrium Tv, T ; (b) discharge pressure and
dissociation degree.
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Figure 5.17: Simulations with �∗ = 10−3, PW = 60-200 W, m˙ = 30-100 mg/s (ﬁxed
Pw/m˙ = 2 W/(mg s
−1)); (a) thrust, (b) speciﬁc impulse and (c) propulsive eﬃciency.
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Figure 5.18: Simulations with �∗ = 10−2, PW = 100-240 W, m˙ = 50-120 mg/s (ﬁxed
Pw/m˙ = 2 W/(mg s
−1)); (a) thrust, (b) speciﬁc impulse and (c) propulsive eﬃciency.
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presented: input power 60 W, mass ﬂow rate 30 mg/s, and exhaust-to-chamber ratio
�∗ = 10−2 instead of 10−3. Figure[5.19a] shows that the vibrational temperature goes
higher to a value of 5500 K, while the gas temperature sets to about 750 K; Figure[5.19b]
reports the chamber pressure and the dissociation degree; we can see that, though the
gas temperature is low, 750 K, the dissociation, promoted by the very high Tv, is as high
as 20%; this value would not be achievable by a N2O gas in thermal equilibrium at 750
K (for the same conditions, the Cantera model provides 740 K temperature and 10−5
dissociation degree).
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Figure 5.19: Simulation time proﬁles:(a) non equilibrium Tv, T and (b) discharge
pressure and dissociation degree. R = 1 cm, L = 10 cm, PW = 60 W, m˙ = 30 mg/s,
�∗ = 10−2.
To end this section, we present some additional remarks regarding electrical power and
mass ﬂow rate variation trends. In ﬁgure[5.20] a sweep is performed varying only the
input power, while keeping ﬁxed the other parameters; the ﬁgure refers to a case with
R = 1 cm, L = 10 cm, m˙ = 30 mg/s, �∗ = 10−3, and PW from 60 to 200 W. The ﬁgure
shows that it is possible to increase the speciﬁc impulse at the expenses of the eﬃciency.
In ﬁgure[5.21] a sweep is performed varying only the mass ﬂow rate, while keeping ﬁxed
the other parameters; the ﬁgure refers to a case with R = 1 cm, L = 10 cm, PW = 100
W, �∗ = 10−3, and m˙ from 40 to 60 mg/s. The ﬁgure shows that is possible to increase
the eﬃciency at the expenses of the speciﬁc impulse.
